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Abstract

Background - Fires in hospitals are a serious threat, especially in countries like India where safety
measures are often lacking. Recent fires in Indian hospitals have caused tragic deaths, exposing gaps in
fire safety knowledge. This study aims to assess the awareness and knowledge in medical students about
fire safety.

Materials and Methods - The study included 292 (119 males and 173 females) medical students from
different fields like physiotherapy, nursing, MBBS, paramedical and dentistry. These students filled an
offline questionnaire comprising 2 elements with 12 questions each designed to evaluate various aspects
of fire safety.

Results - The findings showed that 50.34% of students had low awareness, while only 17%
demonstrated very high awareness. Similarly, 48.6% of the students had poor knowledge, and just 12.7%
reached a very high level of knowledge. Overall, the results reflect a general lack of awareness and
knowledge among the majority of students.

Conclusion - The study found that over half of medical students lack adequate fire safety awareness
(50.34%) and knowledge (48.60%), posing serious risks in emergencies.

Keywords - Fire safety, medical students, hospital safety, hospital fires, emergency training.

Introduction

Heat, light, and flames are released during the beginning of a fire, which is a chemical process marked
by rapid oxidation. It is categorized into five varieties according to fuel. Class I, comprises combustible,
while Class I, comprises flammable liquids and Class Ill, encompasses flammable gases Class 1V,
encompasses combustible metals while Class V, involves cooking oils. A hazard in buildings pertains to
the possible threat of unintentional or deliberate fires that present a danger to life, structural soundness
and property security. In the context of worldwide progress accelerates, fire risks in structures have
changed considerably in terms of both intensity and complexity has emerged as a growing issue in recent
years. From 1993 to 2015, there were 86.4 million documented fire events, leading to more than one
million deaths (Rather et al., 2024).

The most frequent hazard, which exists in every aspect of life, is fire. In a single minute, a fire may
destroy countless of livelihoods and take several hundred lives. (Bashyal et al., 2022). Approximately
25,000 people in India lose their lives to fire and associated incidents each year. India is ranked third in
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the world for fire occurrences, primarily in the country's north and west, as reported by India Risk
Surveys 2018, which highlights the dangers that fire outbreaks represent to operations and business
continuity (Jadhav et al., 2023). As per a home ministry report from the National Crime Records Bureau
(NCRB), Maharashtra (3892) had the highest number of fire-related deaths in 2014 (Kulkarni et al.,
2016).

Operating room fires are a frequent issue in hospitals, and similar incidents have been noted in clinical
offices as well. An estimated 600 surgical fires happen in hospitals each year (Sawlani et al., 2021).
Hospitals should be equipped to handle a variety of emergencies, including fire. This is because
hospitals have more fires than other locations due to the existence of medicinal gases, combustible
materials, and electrical equipment. Hospital fire safety conditions are inadequate in countries with low
and medium incomes (Sahebi et al.,, 2021). A crucial element and prerequisite of constructing
infrastructure planning is fire safety. Even in medical settings, it is necessary to have fire safety features
such fire hydrant systems, safe gathering places, emergency exits, and several types of fire extinguishers.
(Yeturu et al., 2016).

The technological and physical features of hospital infrastructure in India are changing, making
healthcare facilities more accessible and affordable to the general public than ever before. The ambiance
and facade decorations contribute to the impression that Indian healthcare facilities are "World Class,"
but the safety and security situation is a worry that requires comparison to the best practices used by
institutions in the developed world (Paul et al., 2022). If the construction, contents and occupants of a
building have a sufficiently low fire risk, the building may be deemed "very safe” from fire. If residents
behave during the evacuation precisely in accordance with the theoretical framework, they can
significantly reduce the risk of a fire.

In underdeveloped countries like Russia, India and Iraq, where there is a shortage of firefighting
equipment, the bulk of COVID-19-related hospital fires occurred. Fire safety procedures must be
understood and followed by frontline healthcare staff in order to prevent fire-related events (Shamaun et
al., 2024). By taking a few easy precautions and maintaining fire safety procedures, most fires can be
avoided. These safety precautions can be added to buildings during construction or remodelling.
Additionally, knowledgeable employees with the right mind-set can be just as vital in preventing and
fighting fires. It is crucial for all healthcare professionals, including physicians, medical students and
support staff, to understand how to utilise these technologies in various contexts (Sawlani et al., 2021).
There are minimal studies done in India regarding medical students' knowledge of fire safety and
preparedness, and each of these investigations revealed that medical students' knowledge of these topics
was lacking. Therefore, the purpose of this study is to ascertain the level of fire safety awareness and
knowledge among different medical students in an institution. The need for this study is indicated by the
high-risk nature of medical environments, regulatory requirements, the benefits of comprehensive
education, the enhancement of preparedness and the existing research gap in this area. By addressing the
needs, the study contributes to the overall safety and well-being of medical students and broader medical
community. By determining the level of awareness among medical students, Critical gaps in knowledge
and comprehension of fire and safety procedures can be found through the research. This may result in
the creation and application of safer procedures and training initiatives that are more successful. The
findings can be used to enhance the curriculum for medical students, ensuring that fire and safety
training is an integral part of their education. The aim of the study is to assess the awareness and
knowledge regarding fire safety among medical students.
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Methods and Materials

A cross-sectional study was conducted at the Hospital utilizing a convenient sampling method. The
study population comprises students from associate colleges with the research spanning a duration of
four months. Inclusion criteria encompass both male and female students. Exclusion criteria include
first-year students and participants unwilling to take part in the study.

Procedure -. A validated questionnaire was formed and reviewed by 8 experts and changes were made
accordingly for the face validity of questionnaire. The pilot study was done prior to final study. 292
subjects were taken according to the selection criteria. The study commenced only after obtaining
informed consent from the participants. The questionnaire was distributed to participants via offline
paper mode. After the completion of the study, data was analysed.

Tools used - Fire and Safety questionnaire (FSQ) is a 24 question self-reported questionnaire developed
to check fire safety awareness and knowledge among medical students. It has two elements with 12
questions each for assessing awareness and knowledge.

Data analysis - An overall and gender wise awareness and knowledge were calculated by percentage;
the data was also distributed according to colleges and college wise result was also calculated by
percentage. Kruskal-Walli’s test was first applied due to non-normality of data, which revealed
significant differences (p=0.000). Then Mann-Whitney U tests were applied for pairwise comparisons to
identify specific differences among colleges and gender.

Result

This study aimed to assess awareness and knowledge regarding fire safety among medical students in a
hospital setting. A total of 292 participants out of which 119 were males and 173 were females
completed an offline questionnaire comprising 2 elements with 12 questions each designed to evaluate
various aspects of fire safety.

Figure 1.1. Distribution of students gender wise.
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Figure 1.1. describes distribution of subjects on the basis of gender. After the selection of subjects
according to inclusion and exclusion criteria, total number of subjects were 292 out of which 119 were
male and 173 were female.
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Figure 1.2. Distribution of students college wise.
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Figure 1.2. describes the total number of participants distributed according to the colleges. After the
selection of subjects according to inclusion and exclusion criteria total number of subjects were 292 of
which 64 subjects were from physiotherapy students and paramedical students each and 57 subjects were
nursing students and mbbs students each and 50 subjects were dental students.

Figure 1.3. Total awareness among students.
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Figure 1.3. describes 50.34% of medical students fall under the category of low awareness regarding fire
safety. 16.64% of students are classified as having moderate awareness, while 15.75% fall under the
high awareness category. The remaining 17.47% of students are categorized as having very high
awareness of fire safety.
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Figure 1.4. Total knowledge among students.
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Figure 1.4. describes 48.60% of medical students fall under the category of low knowledge regarding
fire safety, 26.40% of students are categorized as having moderate knowledge, while 12.30% have high
knowledge. The remaining 12.70% of students are classified as having very high knowledge of fire
safety.

Figure 1.5. Total awareness among male students.
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Figure 1.5. describes 50% of males fall under the category of low awareness, 20% are classified as
having moderate awareness, while 14% fall under the high awareness category. The remaining 16% are
categorized as having very high awareness.
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Figure 1.6. Total awareness among female students.
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Figure 1.6. describes 51% of females fall under the category of low awareness, 14% are classified as
having moderate awareness, while 17% fall under the high awareness category. The remaining 19% are
categorized as having very high awareness.

Figure 1.7. Total knowledge among male students.
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Figure 1.7. describes 46% of males fall under the category of low knowledge, 28% are classified as
having moderate knowledge, while 17% fall under the high knowledge category. The remaining 9% are
categorized as having very high knowledge.
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Figure 1.8. Total knowledge among female students.
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Figure 1.8. describes 50% of females fall under the category of low knowledge, 25% are classified as
having moderate knowledge, while 9% fall under the high knowledge category. The remaining 15% are
categorized as having very high knowledge.

Figure 1.9. Awareness among mbbs students.
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Figure 1.9. describes 58% of students had low awareness, 12.28% have moderate awareness and 22.80%
and 7.01% have high and very high awareness respectively.

Figure 4.10. Awareness among physiotherapy students.
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Figure 1.10. describes 32.81% of students had low awareness, 29.68% have moderate awareness and
14.06% and 22.43% have high and very high awareness respectively.

Figure 1.11. Awareness among paramedical students.
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Figure 1.11. describes 39.10% of students had low awareness,15.60% have moderate awareness and
9.40% and 31.58% have high and very high awareness respectively.

Figure 1.12. Awareness among nursing students.
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Figure 1.12. describes 61.40% of students had low awareness, 21.05% have moderate awareness and
12.28% and 5.26% have high and very high awareness respectively.
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Figure 1.13. Awareness among dental students.
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Figure 1.13. describes 64% of students had low awareness, 4% have moderate awareness and 22% and
10% have high and very high awareness respectively.

According to the above presented distribution of fire safety awareness across different colleges, dental
students and nursing students show the highest percentage of low awareness at 64% and 61.4%
respectively. Paramedical students have the highest percentage of very high awareness (31.58%),
indicating effective fire safety education or initiatives. Physiotherapy students show a balanced
distribution, with relatively lower low awareness and higher moderate to very high awareness scores.
MBBS students and dental students reflect major areas for intervention due to over 55% of students in
the low awareness category.

Figure 1.14. Knowledge among mbbs students.
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Figure 1.14. describes 47.40% of students had low knowledge,40.40% have moderate knowledge and
10.50% and 1.80% have high and very high knowledge respectively.
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Figure 1.15. Knowledge among physiotherapy students.
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Figure 1.15. describes 32.80% of students had low knowledge, 35.90% have moderate knowledge and
18.80% and 12.50% have high and very high knowledge respectively.

Figure 1.16. Knowledge among paramedical students.
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Figure 1.16. describes 39.10% of students had low knowledge,15.65% have moderate knowledge and
9.40% and 35.90% have high and very high knowledge respectively.
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Figure 1.17. Knowledge among nursing students.
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Figure 1.17. describes 54.40% of students had low knowledge,24.60% have moderate knowledge and
15.80% and 5.30% have high and very high knowledge respectively.

Figure 1.18. Knowledge among dental students.
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Figure 1.18. describes 76% of students had low knowledge,14% have moderate knowledge and 6% and
4% have high and very high knowledge respectively.

According to the above presented distribution of fire safety knowledge across different colleges,
paramedical students stand out with 35.9% of in the very high knowledge category, the highest among
all colleges. Physiotherapy students had 31.3% (high (18.80%) + very high (12.50%)) knowledge levels.
76% of dental students has low knowledge only 10% combined in high/very high knowledge. Nursing
students is also concerning, with 54.4% low knowledge. Physiotherapy students have the most even
distribution, with relatively lower low-knowledge levels and reasonable proportions in all other
categories. MBBS students has a high percentage in the moderate category (40.4%), indicating potential
for improvement with minimal effort. Dental students and nursing students need urgent educational
outreach, with more than half of their students scoring in the low knowledge category.
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Table 1.1. Mann-whitney U test results for awareness levels by gender.

N N Mann- Asymptotic | e eco t

Comparison (female) | (male) Whitney | Z-score | Sig. (2- Size (1)
U tailed)

E/‘:;?:'e VS 1173 119 9969.500 | -0.458 | 0.647 -0.0268

Table 1.1. describes the Mann-Whitney U test comparing awareness levels between female (N = 173)
and male (N = 119) students showed no significant difference (U = 9969.500, Z = -0.458, p = 0.647, r =
-0.0268). The negligible effect size indicates minimal difference in awareness, suggesting similar
awareness levels between genders.

Table 1.2. Mann-whitney U test results for knowledge levels by gender.

N N Mann- | - Asymptotic | - eco

Comparison (female) | (male) Whitney score Slg. (- Size (r)
U tailed)

E/T;T:"e VS 1173 119 10117.000 | -0.250 | 0.803 -0.0146

Table 1.2. describes the Mann-Whitney U test comparing knowledge levels between female (N = 173)
and male (N = 119) students showed no significant difference (U = 10117.000, Z = -0.250, p = 0.803, r =
-0.0146). The negligible effect size indicates minimal difference in knowledge, suggesting similar
knowledge levels between genders.

Table 1.3. Mann-whitney U test results for awareness levels across colleges.

N N Mann- 7. Asymptotic | Effect
College Pair | (College | (College | Whitney Score Sig. (2- | size(r)
1) 2) U tailed)
MBBS — vs.| 64 1369.500 | -2.370 | 0.018 0.215
Physiotherapy
MBBS —vs.| . 64 1161.500 | -3.454 | 0.001 0.314
Paramedical
MBBS  vs.| 57 1498500 | -0.717 | 0.473 0.067
Nursing
MBBS  vs.| . 50 1231.000 | -1.217 | 0.224 0.118
Dental
Physiotherapy 0.145
Vs, 64 64 1705.000 | -1.639 | 0.101
Paramedical
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Physiotherapy | o, 57 1378.000 | -2.321 | 0.020 0.211
vs. Nursing
Physiotherapy | o, 50 1297.000 | -1.735 | 0.083 0.162
vs. Dental
Paramedical | o, 57 1302.000 | -2.722 | 0.006 0.247
vs. Nursing
Paramedical | o, 50 1139.000 | -2.645 | 0.008 0.248
vs. Dental
Nursing  vs. | 50 1416.000 | -0.056 | 0.955 0.005
Dental

Table 1.3. describes the Mann-Whitney U tests conducted to compare awareness levels across various
college pairs revealed several significant differences. MBBS differed significantly from Physiotherapy
(U =1369.500, Z = -2.370, p = 0.018, r = 0.215) and Paramedical (U = 1161.500, Z = -3.454, p = 0.001,
r = 0.314), with small to medium effect sizes, indicating moderate practical significance in awareness
differences. However, MBBS showed no significant difference in awareness from Nursing (U =
1498.500, Z = -0.717, p = 0.473, r = 0.067), with a small effect size, and no significant difference from
Dental (U = 1231.000, Z = -1.217, p = 0.224, r = 0.118). Physiotherapy and Paramedical were not
significantly different in awareness (U = 1705.000, Z = -1.639, p = 0.101, r = 0.145), with a small effect
size, but Physiotherapy differed significantly from Nursing (U = 1378.000, Z = -2.321, p = 0.020, r =
0.211) and showed a marginally non-significant difference from Dental (U = 1297.000, Z = -1.735, p =
0.083, r = 0.162). Paramedical differed significantly in awareness from Nursing (U = 1302.000, Z = -
2.722, p =0.006, r =0.247) and Dental (U = 1139.000, Z = -2.645, p = 0.008, r = 0.248), both with small
to medium effect sizes. Nursing and Dental showed no significant difference in awareness (U =
1416.000, Z = -0.056, p = 0.955, r = 0.005), with a negligible effect size. Overall, comparisons involving
Paramedical, particularly with MBBS and Nursing, showed larger effect sizes, suggesting more
substantial awareness differences, while Nursing and Dental were most similar in awareness levels.
These findings highlight varying degrees of awareness differences across college programs, with
Paramedical standing out as distinct in several comparisons.

Table 1.4. Mann-whitney U test results for knowledge levels across colleges.

N N Mann- 2. Asymptotic | Effect
College Pair (College | (College | Whitney Score Sig. (2- | size(
1) 2) U tailed) r
MBBS vs | 57 64 1315.000 | -2.650 | 0.008 0.241
Physiotherapy
MBBS vs | 57 64 1284.500 | -2.812 | 0.005 0.255
Paramedical
MBBS vs Nursing | 57 57 1618.000 | -0.037 | 0.970 0.003
MBBS vs Dental 57 50 1118.000 | -1.927 | 0.054 0.186
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Physiotherapy  vs | 64 64 1852.000 | -0.937 | 0.349 0.083
Paramedical
Physiotherapy  vs | 64 57 1314.000 | -2.653 | 0.008 0.241
Nursing
Physiotherapy  vs | 64 50 857.500 | -4.251 | 0.000 0.398
Dental
Paramedical Vs | 64 57 1265.500 | -2.912 | 0.004 0.265
Nursing
Paramedical Vs | 64 50 878.500 |-4.143 | 0.000 0.388
Dental
Nursing vs Dental | 57 50 1136.500 | -1.812 | 0.070 0.175

Table 1.4. describes the Mann-Whitney U tests conducted to compare knowledge levels across various
college pairs revealed several significant differences. MBBS differed significantly from Physiotherapy
(U =1315.000, Z = -2.650, p = 0.008, r = 0.241) and Paramedical (U = 1284.500, Z = -2.812, p = 0.005,
r = 0.255), both with small to medium effect sizes, indicating moderate practical significance in
knowledge differences. However, MBBS showed no significant difference in knowledge from Nursing
(U = 1618.000, Z = -0.037, p = 0.970, r = 0.003), with a negligible effect size, and only a marginally
non-significant difference from Dental (U = 1118.000, Z = -1.927, p = 0.054, r = 0.186). Physiotherapy
and Paramedical were not significantly different in knowledge (U = 1852.000, Z = -0.937, p = 0.349, r =
0.083), with a very small effect size, but Physiotherapy differed significantly from Nursing (U =
1314.000, Z = -2.653, p = 0.008, r = 0.241) and Dental (U = 857.500, Z = -4.251, p < 0.001, r = 0.398),
the latter showing a medium to large effect size in knowledge. Paramedical also differed significantly in
knowledge from Nursing (U = 1265.500, Z = -2.912, p = 0.004, r = 0.265) and Dental (U = 878.500, Z =
-4.143, p < 0.001, r = 0.388), with the latter comparison also indicating a medium to large effect size.
Nursing and Dental showed a marginally non-significant difference in knowledge (U = 1136.500, Z = -
1.812, p = 0.070, r = 0.175). Overall, comparisons involving Dental consistently showed larger effect
sizes, suggesting more substantial knowledge differences, while MBBS and Nursing were most similar
in knowledge levels. These findings highlight varying degrees of knowledge differences across college
programs, with Dental standing out as distinct in several comparisons.

Discussion

The purpose of this study was to assess medical students' awareness and knowledge in a hospital setting.
A total of 292 subjects, out of which 119 were males and 173 were females, filled the questionnaire by
offline method. It was found that 50.34% of medical students fall under the category of low awareness
regarding fire safety, 16.64% are classified as having moderate awareness, 15.75% fall under the high
awareness category, and 17.47% are categorized as having very high awareness. For knowledge, 48.60%
of medical students fall under low knowledge, 26.40% have moderate knowledge, 12.30% have high
knowledge, and 12.70% have very high knowledge. Gender comparisons show no significant differences
in awareness (U=9969.500, p=0.647) or knowledge (U=10117.000, p=0.803). College pair analyses
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indicate significant awareness differences in MBBS vs. Paramedical (p=0.001), Physiotherapy vs.
Nursing (p=0.020), and Paramedical vs. Dental (p=0.008), and significant knowledge differences in
Physiotherapy vs. Dental (p<0.001) and Paramedical vs. Dental (p<0.001). Awareness levels are similar
among males and females, with 50% and 51% respectively falling under low awareness, while females
show slightly higher very high awareness (19%) compared to males (16%). In terms of knowledge, 46%
of males and 50% of females have low knowledge, but more males (28%) fall under moderate
knowledge compared to females (25%), while females show a higher percentage in the very high
knowledge category (15% vs. 9%). According to these findings, a significant percentage of students
exhibit a worrisome lack of awareness and understanding, underscoring the necessity of better fire safety
instruction and training in the medical curriculum to guarantee emergency readiness.

Sholanke et al. (2024) carried out a study in a Nigerian college, supports the findings of current research
by highlighting a lack of knowledge among students regarding basic fire prevention and safety
measures. Using a structured questionnaire and quantitative analysis, it revealed that most students were
unaware of fire and emergency safety protocols, including the locations of fire and emergency exits and
safety signs. The study emphasizes the importance of regular fire drills and training in academic
environments to improve preparedness and align with safety best practice reinforcing the need for
improved fire safety education found in current study.

Yeturu et al. (2016) carried out a study at the Amrita School of Dentistry assessed the dental students and
staff’s knowledge and attitude toward fire safety, revealing that while many participants had a positive
attitude, only a few knew how to effectively use fire control measures during emergencies. It highlighted
a concerning gap between perceived awareness and actual practical knowledge, with participants lacking
confidence in handling real-life fire situations. Similarly, current study found that a significant portion of
medical students fell into the low awareness and low knowledge categories regarding fire safety. Thus,
the findings of this study align with current study, supporting the conclusion that a widespread necessity
of enhanced fire safety education in healthcare educational environments is needed.

Rather et al. (2024) conducted a study in Srinagar, Jammu & Kashmir, and found notable gaps in
healthcare personnel’ understanding and readiness for fire safety, despite a positive attitude toward its
importance. Participants lacked awareness of fire prevention strategies and emergency protocols, similar
to findings in current study where many medical students had low fire safety awareness and knowledge.
Soman et al. (2024) conducted research in a tertiary care hospital, results revealed only 1% of healthcare
professionals had excellent fire safety knowledge, 82% had average to good knowledge and 17% had
poor to below-average knowledge. This is similar to current study findings, indicating that overall
awareness needs improvement. These results highlight the urgent necessity for regular fire safety
education and mock training drills in healthcare settings.

The study has several limitations, including a limited sample size drawn from a single setting, which
may restrict the findings' generalisability. Furthermore, using self-reported data raises the possibility of
bias because responses might not be an accurate representation of participants' actual behaviours or
knowledge. The study also focuses solely on general awareness and knowledge, without assessing
practical skills, which can offer a more thorough comprehension of the topic. Despite these limitations,
the study offers significant future scope. It provides valuable data and insights that can support academic
research and enhance learning outcomes. The results can guide the creation and assessment of efficient
fire safety regulations and protocols, ensuring they are evidence-based and aligned with safety standards.
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Furthermore, the research emphasises the potential for integrating structured fire safety training into the
medical curriculum to better prepare students for real-world scenarios.

Conclusion

The findings of this study reveal a serious deficiency in both knowledge and awareness of fire safety in
medical students, with more than half exhibiting low levels in these critical areas. Specifically, 50.34%
demonstrated low awareness and 48.60% showed low knowledge regarding fire safety procedures.
Awareness levels are similar among males and females, with 50% and 51% respectively falling under
low awareness, while females show slightly higher very high awareness (19%) compared to males
(16%). In terms of knowledge, 46% of males and 50% of females have low knowledge, but more males
(28%) fall under moderate knowledge compared to females (25%), while females show a higher
percentage in the very high knowledge category (15% vs. 9%). These gaps pose potential risks in
emergency situations, particularly in healthcare environments where quick and informed responses are
vital. Therefore, there is an urgent need to integrate comprehensive fire safety instruction and practical
training into the medical curriculum. Doing so will enhance preparedness, ensure student safety and
contribute to a more resilient healthcare workforce.
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